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To all whom it may concern :

Be it known that I, FRIEDRICH SELTSAV[,
subject of the King ot Bavaria, residing at the
¢ity of Forchheim, in the Kingdom of Bavaria
and Empire of Germany, have invented cer-
tain new and useful Improvementsin the Meth-
od of and Apparatus for Separating and Re-
covering the Fatty Matters from Bones; and
Ido hereby declare. the tollowing to be afnll
clear, and exact description of the mventlon.

" such as will enable others skilled in the art to

15

20

25

30

35

40

45

50

which it appertains to make and use the same,
reference being had to theaccompanying draw-
ings, and to letters or figures of reference
marked thereon,w hlch form a part of this speci-
fication.

My invention relates to improvements in the
art of extracting the fat from bones—a process
which, up to the present time, has been but im-
perfectly carried out.

The oldest known method of extracting fat
from bones consists in boiling the latter in wa-
ter, which process was afterward superseded
by treatment with superheated steam, which,

Thowever, proved to be disadvantageons in

many particulars. - Attempts were then made
to extract the fat by means of solvents—such
as sulphuret of carbon or liquid carbureted
hydrogen—and in some places the extraction
of fat from bones by this process was perma-
nently established and carried out. This lat-
ter process has, however, this disadvantage:
It requires large quantltles of the solvent when

“employed-in hquul form and made to act di-

rectly npon the bones.

Various attempts were also made to utilize
the vapors of these solvents as they were
evolved, and, finally, attempts were made to
extract. the fat from bones by means of these
vapors under pressure, which, however, up to
the present time,has not comemto general use,
owing to the dangerous nature of the solvents
employed, which require precautionary meas-
ures that in practice have presented serious
impediments.

My invention therefore consists essentially
in the method hereinafter described of éxtract-
ing fat from bones, and in a series of hermeti-
cally sealed or closed apparatuses arranged to
form a circuit, by which the process of extract
ing the fat from bones by means of the vapors of

sulphuretof carbon, benzine, ligroine,and anal-
ogous solvents under high pressure is carried
out, and the solventrecovered by a continuous
operation,and whichshall befreefrom all dan-
ger, elther to the health orsecurlty of the work-
men.

In carrying out the process I proceed as fol-
lows: I employ a vertical or upright digester
or extracting-vessel eapable of being hermeti-
cally closed, and constructed to resist a press-
ure of from eight to ten atmospheres. The ex-
tracting-vessel has a perforated false bottom
to Support the charge, between which and the
bottom of the digester a spaceisformed,where-
inislocated aheatingapparatus. The digester
is entirely filled with bones, and the solvent is
preferably forced into the digester by means
of an air-compressing pump that foreces air into
the solvent-reservoir, under the pressure of
which the solvent is forced into the extracting-
vessel, in which it is caused torise, the solvent-
reservoir, for purposes hereinafter more fully
described, being located below the bottom of
the said extractln g-vessel.

In practice I employ an extractmg vessel
that will hold aboutsix tonsof bones, for which
qaantity I use about one ton of benzine. The
capacity of the vessel may of course be varied,
if desired, and as a consequence the quantity
of solvent is varied accordingly. Even the
proportions of solvent above set forth may be
varied, through I have found in practice that
this proportion gives the best results.

The benzine, entering the extracting-vessel
from below, rises therein to about one-fourth
of its height and fills the interstices between
the bones, as well as their pores, driving out
the air before it, which escapes through the yet
open charging-aperture.

When the required quantity of benzine has
been forced into the vessel, which will beshown
by a level-indicator, the communication with
the benzine-reservoir is cut off and the opera-
tion of the compressing-pump stopped. Steawm
is now admitted to the coil .below the charge
of bones to heat and vaporize thebenzine. Or-
dinary benzine will boil at a temperature of
about 40° Celsius. I prefer, however, to em-
ploy benzine baving a boiling-point of from
60° to 80° Celsins. The vapors generated
drive out the remaining air froin thedigesting-
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vessel, and the charging-aperture is then her-
metically closed.

The absence of air in the digesting-vessel
may be readily ascertained by the escape of
benzine vapors from the charging - aperture,
thoughin practice, to avoid lossof such vapors,
I do not resort to this means, but close the di-
gesting-vessel after steam has been admitted
thereto for a length of time sufficient to gen-
erate enough benzine vapor to drive out the
air, the time requnired for this being soon as-
certained by practice.

Inasmueh as it is impossible to drive out
all the air from the digesting-vessel previous
to closing the charging-aperture, and as the
pipes that connect the upper end of said ves-
sel with the condenser are also filled with air,
I leave the communication between tbe di-
gesting-vessel and condenser uninterrupted,
s0 that the generated vapors maydrive allthe
air out of said devices and their communicat-
ing pipes until fluid benzine escapes from the
condenser into a receiver, when said commani-
cation is interrupted by closing a stop-cock or
valve upon thecommunicating pipe. Thecon-
tined vapors of benzine now increase in ten-
sion or pressure, said pressure,as observed by
a manometer, being allowed to reach one and
one-half atmosphere. This pressure may be
varied, though in practice I have found it to
be the most suitable, as the extraction of the
fat is not so complete when a lower pressure
is employed, while a higher pressure I have
found to be superfluous, and, in fact, detri-
mental, as it tends to deteriorate the gelati-
nous components of the bones and seriously af-
fect the value of the glue extracted therefrom
by subsequent treatment.

When the above-mentioned pressure has
beén reached the steam is cut off and the ex-
tracting-vessel allowed to stand from six to
seven hours. During thistime a natural con-
densation of the benzine vapors takes place
through the cooling action of the atmosphere,
for which reason I avoid surrounding the same
with a non-conducting jacket, which would be
of advantage during the process of vaporiza-
tion. On the other hand this condensation
may be accelerated by allowing a spray of cold
water to fall upon the extracting-vessel, yet I
do not deemn this advisable,as I have found in
practice that it requires, as above stated, from
six to seven hours to effect the complete ex-
traction of the fat from the charge of bones.
During this period of cooling and condensa-
tion the benzine-charged fat passes through
the perforated false bottom into the space be-
low the same, in which it is collected.

After the lapse of six or seven hours—that
is, after complete eooling and condensation—
steam is again admitted into the heating ap-
paratus below the false bottom in the extract-
ing-vessel until a pressure of about oune-half
atmosphere has becn reached. This pressure
is maintained until the distilling process is
completed, and under which pressure it be-
comes possible to carry the generated vapors
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over to the condenser. Therefore as soon as
the manometer indicates the above pressure
communication is established between the ex-
tracting-vessel and the condenser, and the pro-
cess of condensation carried on uutil the fluid
escaping from the condenser shows but traces
of benzine, when the steam is cut off from
the heating apparatus within the extracting-
vessel and the remaining solation forced into
a special distilling apparatus. Steaw is then
admitted directly into the extracting-vessel,
which carries off the last traces of benzine
from the charge. The benzine-laden steam is
carried through the condenser, and the lique-
fied benzine and steam are delivered into a
receiver, wherein the benzine, owing fo its
specific gravity, will float on the water. This
receiver is provided with a level-indicator, by
means of which the level of both the water
and benzine may be observed by the well-de-
fined line of division produced by the clear-
pess of the water and the slight turbidity of
the benzine, which is drawn oft and conducted
to the reservoir, that for this reason is located
below the condenser, receiver, and digesting-
vessel, agabove alluded to, while the water is
run out of the receiver through a pipe at its bot-
tom. Tbhiscompletes the process of extraction
and the partial distillation of the benzine.

The fatty solution carried into the distilling
apparatus yet contains about one-third of its
volume in benzine, which is distilled off by
boiling the solution in the still.

The bebzine vapors evolved are carried into
the condenser, and from thence to a receiver,
and, finally, to the reservoir. When by obser-
vation it is found that but little benziue flows
from the condenser steam is admitted to the
still above the level of the fat, which steam
escapes rapidly to the condenser, producing
suection thattendsto eliminate the benzine from
the fat and accelerate the distillation. Lastly,
in order to remove all tracesof benzine steam
is passed into the fat through a finely-perfo-
rated coil of piping, which produces a violent
mechanical agitation, the steam carrying with
it all the benzine not previously distilled or
driven off.

In order that the process or method of op-
eration may be better understood, I will de-
scribe the same in conjunction with my im-
proved apparatus for carrying the same into
practical effect, reference being had to the
accompanying seven sheets of drawings, in
which—

Figure 1, Sheet 1, is a plan view of a com-
plete plant for carrying out the invention.
Fig. 2, Sheet 2, is a side elevation, and I'ig. 3,
Sheet 3, an end elevation, of the same. Fig. 4,
Sheet 4, is an elevation of the digesting. ves-
sel, Fig.5,same sheet,shows in vertical trans-
verse section the lower part of said digest-
ing-vessel. TFigs. 6, 7, and 8, Sheet 5, show re-
spectively horizontal transverse sections of the
same, taken above and below the false bottom
respectively, and a vertical transverse section
of said false bottom. Figs.9,10,and 11, same
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sheet,show re'speébi\'ely a longitudinal vertical

-section; a like horizontal section, and a verti-
cal transverse section of the condenser. Figs. -
12, 13, and 14, Sheets 4 and- 6, show respect-

ively in plan view, side elevation, and vertical
transverse section the construction of charg-
ing and discharging gates or apertures of the
Figs. 15,16,17,and 18illus-
trate the distilling apparatus by an-elevation,
a plan view, a partial vertical transverse sec-
tion, and a horizontal -section taken on line 2
x-of Fig. 17, respectively. Figs. 19.and 20,

Sheet.7, show the receiver.or Woulfe’s flask in
‘elevation and planrespectively ; and Figs. 21

and 22, same sheet, illustrate the solvent-res-
ervoir by a longitudinal -and a transverse ver-
tical section, respectively.

All: the detail drawings are illustrated on a
larger scale, and’ like. letters of reference are
employed in all the figures of drawings to in-

i dicate like parts wherever such may.oceur.

25

The plant is comnposed of a digesting or ex-

tracting. vessel, A, a distilling apparatus, D, a

solvent-reservoir, R, a condenser, C, a water-
reservoir, W, a compressing-pump, P, and are-

. ceiverforthe productsofdistillation or Woulfe's
. flask, Iy and their connections. between each
- other, arranged substantially as shownin Figs.

30

1, 2,-and 3; and -as more fully-deseribed -here- /.

inafter.

- . For the digesting-vessel .orextracting appa-

- ratus A, I preferably employ an upright cylin-
-.der-capable of resisting a pressare equal to or

35

greater than two and one-half atmospheres,

though any other form of vessel may be em-
-ployed, provided it is capable of resisting the

stated. pressure. and. of greater length than
diameter to hold the charge of bones in the

: form of a columun.’
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The vessel A has a dome shaped or convex
top and bottom, the former having a charging-
gate,and the latter a like discbarging.gate,
Loth -eapable -of -being hermetically sealed
or closed, and-which; as shown in Fig. 12,
Sheet 4, and Figs. 13 and 14, Sheet.G, I con-
struét as follows: G is the casing, pravided in
its upper face with an anaular groove, g, an
aperture, and pipe-coupling ¢’, to which the
pipe ¢% leading to the condenser C, is coupled,
and a.projecting bearing, ¢%, for a pivot-pin,
upon which the lid. G/ swings. Itis further
provided with a series of bracket-bearings, 3,
for the reception of pivot-pins that. pass each
through an eye, g*, secured or formed. at right
angles to the lower end of the bolt ¢°, that at
its upper end is threaded for the reception of
a tightening-nut, ¢5

It will be seen that.when coustructed as de-
scribed the bolts ¢° may be swung outward-on

‘their pivots g™ for the purpose of disengaging

them from the lid or gate G’ by simply loosening
the nats sufficiently without unscrewing them
entirely from the bolts.

The lid G has an annalar projecting flange,
I, that fits snugly and fills,"or nearly fills, the
annular groove g of the casing, within which
groove is placed a packing of any suitable ma-

- terial, preferably -hemp ‘saturated’ with some

fatty.substance. Upon its periphery the lid
is.provided with a series of slotted projections,
I I, that serve to receive the bolts ¢

It will be:seen that when: it is desired to
open either.the ¢harging or discharging gate

- when closed; as shown, it will .only be neces-
-sary. to-loosen the nuts ¢% swing the bolts ¢°

outward and out of the slots of the 1lid, when
the-latter may be swung open upon its pivot,
thus affording arapid means of closure or open-
ing for the gates, and at the same time a per-
fectly-tight joint between the.gate and its cas-
ing. ,

Some: distance -from.the bottom of the ex-

‘tracting-vessel A islocated an annular-flanged
.bearing, a; to - which are bolted a series of

transverse-braces; «’, that together support a
false : bottom, B, of copper or .other suitable
‘material, the upper face of whichis on a level

-with-the discharging-gate.

-As'shown in Fig. 5, Sheet 4, and in Figs. 7
and 8, Sheet: b, this .false -bottom: B is com-
posed-of a-series-of.-perforations, b, that ter-
minateincups-orcup-shapedcavities b’, formed
.or:sunk in the upper tace of said bottom .to

-more readily collect the liquid products -and

conduct:them to-the chamber A’ below: said
false bottom, within which chamber is located
a heating apparatus, H, composed of a coil or

-series’ of connécted  pipe-sections, &, through
-which steam ispassed for heating the contents
-of the vessel A.

: The heating apparatus is connected: with the
steam-generator by pipe &/, and the steam es-
capes. from: said apparatus by pipe 2%, both
pipesbeing provided with suitable stop-cocks,
-as shown in Fig. 5; Sheet 4.

The extracting-vessel A.isfurther conneeted
with the steam generator by a pipe;-a?, for the
purpose of admitting steam directly to the con-
tents of said vessel for purposes hereinbefore
described. '

' The benzine-reservoir ‘R (shown .in- detail,
Figs. 21 and 22; Sheet 7) may-be of any suita-
ble'shape and material. Itisprovided with a

~man-hole, 7, a safety-valve, +/; a.manometer,

r%.and alevel-indigator, #°. ,

. The reservoir R:is connected with the com-
pressing-pump. by pipe p, with-the extraeting-
vessel by pipe. p’,-that conducts the: benzine
thereto, and: by a return-pipe, p?% for the ben-
zinefrom the said vessel, and, finally, by a pipe,
p*;and the receiver.or Woulfe’s flask said reser-
voir-is:connected with the condenser C, all of
which pipes are provided with suitable valves
or stop cocks. v

- Through pipe p theair compressed by pump
P-is- adwitted to.the reservoir, by means of

which thebenzine.is foreed .through the feed--

pipe p’ into the chamber A’/ of the extracting-

-vessel A, said pipe p’ passing down into a

chamber, 7, formed at the bottom of the res-
ervoirR,as shown, so thatallthesolvent in the
latter'may: be driven out into the extracting-
vessel. . ,
The condenser G (shown.in detail, Figs. 9,
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10, and 11, Sheet 5,) iscomposed of a wooden
box, ¢, containing a series of .connected pipes,
C’, the inside diameter of which gradually in-
creases from the bottom to the top of the con-
denser; as shown, each section of: pipe being
separated by a partition,:¢/, so ‘arranged tha’
the water from the water-reservoir W, located
on a higher level than the eondenser, and ad-
mitted thereto by pipe w' at one end into the
bottom thereof; is compelled to circulatearound

“ieach section of pipe alternately from one end

5

20

of the:condenser to the otler, and passes out
at top through :pipe w/, from which it is dis-
charged.

The vapors: to be condensed ‘pass from: the
extracting-vessel: A through ‘ pipes:¢* into - the
pipes C/, whercin they are condensed,and the
mixed produets of condensation—benzine and
water, the latter resulting from the moisture
of the bones—pass out of the pipes O’ at their
smaller end, C% through'a connecting-pipe, ¢

~intoa receiver or Woulfe’s flask, I. - (Shown in
- (letail, Figs. 19 and 20, Sheet 7.) - This receiver
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is composed of ‘a hermetically-cluosed vessel of
any desired - shape, and: preferably made of
sheet metal. - It is provided with an aperture
closed by a pane of glass, f, through which the
influx of the products of condensation may be
observed. Itis furtber provided with an air-
escape adapted to be hermetically sealed or
closed by a cover, f% the object of which is to
provide a means for the escape of the air that
is driven out of the extracting-vessel A by the
benzine vaporsat the early stage of the opera-
tion, which air passes from said vessel A to
the condenser, thence to the receiver F, and
out of said receiver into the atmosphere, and
for a like purpose I also employ the pipe /3,
provided with a valve or stop-cock.

A level-iindicator, f7, serves to observe the
level of the coundensed water and supernatant
benzine.

The water is drawn off by a pipe, /4, at the
Lottom of the receiver, and the benzine passes
into the reservoir R through pipe #% both
pipes being provided with suitable stop-cocks.

The distilling apparatus D (shown in detail,
Figs. 13, 16, 17, and 18, Sheet 6) is connected
with the extracting-vessel A by pipe d, with
the condenser by pipe d/, with the steam-gen-
erator by pipe d? to admit steamn to the heat-
ing-pipes D’, located in the bottom of the still,
said steam escaping by pipe d2 for the pur-
pose of heating the combined fat and benzine
brought to the still from the extracting-vessel
A through pipe d, and whereby the benzine
is distilled off.

The still is so constructed as to withstand
a certain pressure, and may be of any desired
form. 1t is provided with a level-indicator,
D2, the purposes of which are obvious.

The benzine vapors pass from the still to the
condenser by pipe d’, and are there condensed
and conducted to the reservoir R in a manner
similar to that described in relation to the ben-
zine vapors carried direct from the extracting-
vessel to the condenser.

Steam is admitted directly into the still D
by pipe d*, terminating in a rose-head, to effect
a mechanical agitation of the fatand assist in
the: vaporizing of: the benzine. : d5 is a pipe
through which steam is admitted to the still
above the level of the fat. - Said steam-escapes
with the Lenzine vapors to the condenser, the
object of which is to ereate a vacuum or suc-
tion by whicli the elimination of thelast traces
of benzine from: the fat is assisted.

The still is surmounted by a cap or dome,
D3; for the purpose of collecting the benzine
vapors, directing them to pipe d’, and also pre-
venting any fat from being carried over tothe
condenser by the benzine:in case of the foam-
ing of the latter during the process of distilla-
tion.

D*:is a funnel that serves to return the
samples of fat taken from the still for exam-
ination;for. which. purpose said. still is. prov-
ided: with: suitable ‘stop cocks, d; at different
levels.,

Having fully described my invention, what I
claim;.and desire to secure by Letters Patent,
is——

1. .In the art of extracting: fat from: bones,
the process liereinbefore deseribed, which con-
sists in foreing a solvent—such as. benzine:or
itsequivalent—intoacharge of bones by means
of compressed air, expelling the air from said
charge by means of the tension of the solvent
vapors,isolating said chargefrom contact with
atmospheric air, inereasing the tension of -the
solvent vapors to permeate the charge and
dissolve out the fat, and removing the solution
of the fat and solvent by means of the tension
of said vapors, substantially as described.

2. In the art of extracting fat from bones,
the process hereinbefore described, which con-
sists in introducing into the charged, but open,
extracting-vessel, a solvent—such as benzine

‘or its equivalent—Nheating said solvent to gen-

erate vapors to expel the air from said vessel
and its charge, closing said vessel hermetically,
and inecreasing the tension of the vapors, as
specified, and allowing the same to cool slowly,
and when cooled again increasing the tension
of the vapors to about one-half atmosphere, for
the purposes set forth, and, finally, expelling
the benzine-charged fat into a distilling appa-
ratus, substantially as described, for the pur-
pose specified.

3. The combination, with the digesting-ves-
sel A, of the reservoir R and the level-in-

dicator 73 the pump P, and the connecting-

pipes between the reservoir, pump, and digest-
ing vessel, whereby a charge of solvent may
be forced into said vessel by means of com-
pressed air, and whereby the quantity of solv-
ent charged is indicated, substantially as and
for the purpose specified.

4. The combination, with the condenser C,
of the Woulfe’s flask orreceiver I, having the
air-escapes f* f° and the level-indicator /7, of
the inlet-pipe ¢?, the outlet-pipe for the ben-
zine, ¥’ and the stop-cock f% and the reservoir
R, and their connecting-pipes, all arranged
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and constructed for operation substantially as
and for the purpose specified. '

5, The apparatus hereinbefore deseribed,
which consists of an extracting-vessel, A, a
condenser, C, a receiver, F, a still, D, and
pump P, in combination with a solvent-reser-
voir located below the extracling-vessel, con-
denser, and receiver, and a water-reservoir lo-
cated above said devices, substantially as and
for the purposes specified.

6. The apparatus hereinbefore described,
which consists of an .extracting-vessel, A, a
condenser, O, a receiver, T, a still, D, a solv-
ent-reservoir, R, and a water-reservoir, W,
and a compressing-pnump, in combination with
the system of connecting-pipes, as shown and
described, whereby said devices are made to
form an uninterrupted and air-tight circuit,
and whereby any one or more of said devices
may be cut out of said circuit, substantially as
described, for the purposes specified.

7. The condenser C, composed of a series of
connected pipes, increasing in diameter from
one end of the series to the other, in combina-
tion with an inclosing-case and partitions ¢/,
interposed between the pipe-sections and ar-
ranged toconductthecooling agentalternately
irom one end to the other of said pipe-sections,
sabstantially as and for the purposes specified.

8. The receiver I, constructed substantially
as described, and provided with a glass face, f,
and the leveling-indicator f7, for the purposes
specified.

In testimony whereof I affix my signature in -

presence of two witnesses.
FRIEDRICH SELTSAM.

Witnesses:
G. HENRY HORSTMANN,
FRrIEDRIOH TILLERMANN.
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